Minimally invasive management of traumatic biliary
fistula in the setting of gastric bypass
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SUMMARY

The current management of persistent biliary fistula
includes biliary stenting and peritoneal drainage.
Endoscopic retrograde cholangiopancreatography
(ERCP) is preferred over percutaneous techniques
and surgery. However, in patients with modified
gastric anatomy, ERCP may not be feasible without
added morbidity. We describe a 37-year-old
woman with traumatic biliary fistula, large volume
choleperitonitis and abdominal compartment
syndrome following a motor vehicle collision who
was treated with laparoscopic drainage, lavage
and biliary drain placement via percutaneous
transhepatic cholangiography.

BACKGROUND

Major bile leaks following high-grade blunt
hepatic trauma present in 0.5%-21% of cases.'™
Current data suggest a global prevalence of
2.8%-7.4% in all patients sustaining blunt
hepatic injuries.® 7 The majority occur with
grades IT1I-V hepatic injury, at a rate of 23.9%.’
Biliary injuries usually resolve spontaneously if
they are small but may present as biliary fistula
or choleperitonitis if inadequately drained.

Endoscopic retrograde cholangiopancrea-
tography (ERCP) is commonly used in the
treatment of biliary fistula or choleperitonitis.
In patients who have had Roux-en-Y gastric
bypass, the traditional ERCP procedure becomes
complicated due to the Roux-en-Y anatomy,
and various other techniques are used in these
patients. However, there is no current literature
regarding the treatment of choleperitonitis in
patients who have undergone Roux-en-Y gastric
bypass.

In this case report, we present a patient with a
history of Roux-en-Y gastric bypass who under-
went laparoscopic drainage and percutaneous
transhepatic cholangiography (PTC) with biliary
drain placement for choleperitonitis.

CASE PRESENTATION

A 37-year-old woman with a history of Roux-
en-Y gastric bypass, bipolar disorder, anaemia,
cholecystectomy and caesarean section presented
after a high-speed motor vehicle collision. In the
emergency department her primary survey was
unimpressive, and she had symptoms of abdom-
inal and lower extremity pain. She was found
to have multiple injuries including a grade
IT liver laceration through segments IVA and
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IVB without active extravasation (see table 1,
figure 1).

The patient was admitted to an intermediate
care unit for close monitoring, including daily
complete blood count, basic metabolic panel
and liver function testing. On hospital day 2,
she underwent open reductions and internal
fixations of her lower extremity fractures. Over
the next week, she remained in the hospital
requiring significant intravenous analgesia. She
developed abdominal distention and obstipa-
tion. She was given an aggressive bowel regimen
with minimal effect. She was determined to
have clinical and radiographic ileus, which was
believed to be paralytic ileus following trauma.

On hospital day 7, the patient became fatigued,
febrile (up to 102.4°F, see figure 2), tachy-
cardic, dyspnoeic and mounted a leucocytosis,
hyperbilirubinaemia (2.1 mg/dL, see figure 2),
along with worsening abdominal distension. A
workup including chest X-ray, urine cultures,
blood cultures and eventually an abdominal CT
scan was performed. A repeat CT scan had not
been ordered earlier due to the attribution of the
patient’s worsening distension to paralytic ileus.
CT scan identified a significant amount of low
density intra-abdominal free fluid (see figure 3),
which we believed was due to delayed accumu-
lation of bile from a leak sustained at the time
of injury.

TREATMENT

Given the CT findings, her symptoms, fevers (up
to 102.4°F, see figure 2), tachycardia, dyspnoea,
leucocytosis, suspicion for abdominal hyper-
tension, worsening abdominal distension and
hyperbilirubinaemia (2.1 mg/dL, see figure 2),
an urgent operative drainage of the suspected
choleperitonitis was decided on. A diagnostic
laparoscopy with irrigation and drainage of
7L of bile was done on hospital day 12. On
entering the abdomen all four quadrants were
inspected. The gallbladder was surgically absent,
but clips were present and intact in the gall-
bladder fossa. Precise injury to the liver was
not identified. One #19 French Blake drain was
left in the subhepatic recess and another in the
recto-uterine pouch. The patient defervesced,
and her symptoms improved. However, drain
output was persistently elevated, between 500
and 700 mL of bilious drainage daily. An ERCP
with laparoscopic access to her Roux limb was
considered but determined to be high risk.
Instead, she underwent PTC with identification
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Table 1

Injuries

Patientinjuries on presentation

Grade Il liver laceration through
segments IVA/IVB without active
extravasation

Haemoperitoneum

Left fibular fracture
Right tibial-fibular fracture
Fractures of left ribs 2—3

Right adrenal haematoma

Left ankle fracture

Right calcaneal fracture
Fractures of right ribs 1-7
Peri-splenic haematoma
Right pelvic haematoma

of a right hepatic duct leak and placement of a biliary drain
across the right duct into the duodenum (see figures 4 and
5). Subsequently, her surgical drain output decreased to less
than 100 mL/day. On hospital day 23, the PTC drain was
clamped (internalised), and on hospital day 25, the pelvic
drain was removed. The next day she developed fever with
gram positive rods in the drain and was started on mero-
penem. The antibiotics were stopped after 5 days, and the
PTC drain was unclamped.

OUTCOME AND FOLLOW-UP

The patient was discharged afebrile with her drain clamped
30 days after admission. She tolerated clamping for a month
and the PTC drain was removed in the office after a total of
6 weeks. The patient is currently doing well.

DISCUSSION

Traumatic bile duct injury is an uncommon occurrence in
blunt trauma but may lead to the development of biliary
fistula or choleperitonitis. Traumatic bile duct injury may
be associated with delayed bile leak, which can also be due
to bile duct ischemia or subcapsular collections.® Kozar et
al proposed that most bile duct injuries can be treated with
PTC or ERCP and stenting, except for choleperitonitis with
systemic inflammatory response syndrome (SIRS) physiology,
which should be evaluated with laparoscopy and drainage.’
Many studies have now supported ERCP and intrabiliary

Figure 1

Initial CT on presentation demonstrating liver laceration.
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Figure 2  Patient temperature, heart rate and bilirubin before and
after laparoscopic drainage.

stent placement across the ampulla of Vater as preferred
management of traumatic and iatrogenic biliary fistulas in
an otherwise stable patient with or without sphincterotomy
of the ampulla of Vater.' > ' However, in patients with
modified gastric anatomy these ERCP procedures may not
be plausible.

In the Roux-en-Y population, various techniques have
been implemented in non-traumatic pathology of the biliary
tree, including double balloon enteroscope-assisted ERCP,
laparoscopic-assisted transgastric ERCP (LAERCP), or open
biliary surgery. Likewise, PTC has been used successfully
in multiple different settings of non-traumatic bile duct
pathology.

In patients who develop stone-related complications after
Roux-en-Y gastric bypass, endoscopic access to the biliary
tree is technically challenging due to anatomic rearrange-
ments.'! In one case, a Roux-en-Y patient with common bile
duct stones was managed with PTC with sphincter dilation
and internal-external drain placement.'” Two large studies
have evaluated PTC in removal of common bile duct stones
in patients who failed traditional ERCP management: Ozcan
et al reported a 100% success rate of stone removal in 37

Figure 3  CT images from hospital day 7 demonstrating significant
intra-abdominal free fluid.
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Figure 4 Percutaneous transhepatic cholangiography images showing
isolation of bile leak and catheter placement.

patients while Lee et al reported a 95.7% success rate and
6.8% complication rate in 261 patients, with cholangitis and
subscapular biloma as common complications.'”'* Addition-
ally, Borel et al demonstrated the use of laparoscopic trans-
gastric ERCP for successful treatment of biliary lithiasis in a
patient post-gastric bypass procedure.'*

A newer approach for patients with Roux-en-Y anatomy
includes EUS-directed transgastric ERCP (EDGE) with the
deployment of a lumen-apposing metal stent. This tech-
nique allows for the completion of an ERCP in patients
with the modified anatomy through the creation of a fistula
between the gastric pouch and the remnant stomach.'
LAERCP has also shown utility for common bile duct clear-
ance in the Roux-en-Y population. LAERCP involves the
creation of a gastrostomy in the gastric remnant. An ERCP
is then performed through a purse string or port followed
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Figure 5 Radiographic image showing the leak and the placement
of cholangiogram catheter and Jackson-Pratt drain post-percutaneous
transhepatic cholangiography.

by intraoperative gastrotomy closure or Stamm gastros-
tomy if subsequent procedures, such as stent removal, are
anticipated.'®

In the case of our patient, both LAERCP and EDGE would
have been successful treatment options. LAERCP has been
performed sporadically for common bile duct stone removal
in our institution based on the availability of a qualified
endoscopist. LAERCP would have been useful for assess-
ment and stenting of the common bile duct in our patient
and could have been done at the time of the initial laparo-
scopic drainage. However, we did not possess the expertise
for that specific method or for EDGE at the time. Thus, PTC
was chosen over these validated treatment options, despite
the risk of complications, such as infection, as it was the only
procedure available for use.

An important consideration following traumatic bile duct
injury is the identification of delayed bile leaks. We believe
that our patient’s bile leak began at the time of liver injury
but was not identified until hospital day 7 due to the onset
of symptoms. Although literature regarding delayed bile leak
following traumatic liver injury is sparse, a case report by
Al-Hassani et al described the use of ERCP to treat a biloma
as a result of delayed bile leak in a patient with normal
gastric anatomy.® This patient’s bile leak was also identified
1week following initial injury on repeat imaging.® Due to
the delayed presentation, studies have suggested repeating
imaging in high-grade liver injuries between days 7 and 10 to
assess for delayed bile leak or other complications.®

Various techniques are available to assess the biliary tree.
However, PTC may prove useful in cases of traumatic biliary
fistula when transoral ERCP is not possible, such as patients
with Roux-en-Y anatomy as in the case of our patient.

Learning points

» Biliary tract injuries are uncommon but may present with
biliary fistula or choleperitonitis if inadequately drained.

» Modified gastric anatomy complicates the typical endoscopic
retrograde cholangiopancreatography procedure used in the
treatment of choleperitonitis.

» Laparoscopy and percutaneous transhepatic biliary drainage
may be possible treatment options for choleperitonitis,
specifically in patients with a history of Roux-en-Y gastric
bypass.
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